Pheromones are detected by the vomeronasal organ using members of two receptor superfamilies: the V1Rs and V2Rs. New studies show that MHC class I molecules are co-expressed in particular combinations with specific V2Rs in the vomeronasal organ. The role of these MHC molecules is unknown, but they may be of considerable biological significance. 
presentation [9] . Moreover, it was found that vomeronasal sensory neurons are among the most sensitive receptors of chemical stimuli in mammals [8, 10] .
Vomeronasal sensory neurons detect pheromones via G-protein-coupled receptors of the V1R or V2R families, which are expressed exclusively in the vomeronasal organ. RNA in situ hybridization revealed that V1R expression is restricted to the apical layer, whereas V2Rs are mainly expressed in the basal layer of the vomeronasal organ [2] (Figure 1B ). V1R and V2R expression is not uniform: each member is expressed in subpopulations of vomeronasal sensory neurons throughout their respective vomeronasal organ layer. Expression studies have shown that each receptor is expressed in a small number of vomeronasal sensory neurons [2] , and that each vomeronasal sensory neuron, in general, expresses a single receptor, of either the V1R or V2R family [2, 11] .
The V1R and V2R families are unrelated and neither shows significant sequence similarity to the odorant receptors expressed in the main olfactory epithelium. Members within the V1R and V2R families are highly divergent, and with more than 100 genes per family, are divided into subfamilies [2, 12] . V2Rs exhibit some sequence similarity to a class of G-protein-coupled receptors that include extracellular Ca 2+ sensors, metabotropic glutamate receptors and the mammalian sweet taste receptors (T1Rs). V2Rs also show sequence similarity to a receptor expressed in the olfactory epithelium of fish which binds basic amino acids. V1Rs, on the other hand, are weakly related to the mammalian bitter taste receptors (T2Rs) [2] .
In vivo mouse studies have provided direct evidence that V1Rs are involved in pheromone detection. Mice in which a cluster of 16 V1R genes was deleted exhibited behavioral deficits characteristic of mice with surgically-removed vomeronasal organs; both the sexual drive of males and maternal aggression were reduced [3] . Boschat et al. [4] found that vomeronasal sensory neurons expressing a specific V1R -V1Rb2 -are sensitive to 2-heptanone, a component found in mouse urine. It has yet to be directly shown, however, that V2Rs also mediate pheromone recognition.
The discovery by Ishii et al. Behavioral analysis of β β2-microglobulin knockout mice suggests a potential function for MHC class Ib molecules in pheromone elicited behavior. Male mice lacking β β2-microglobulin show no aggression toward intruding males, but are still able to discriminate between the sexes and attempt to mate only with females [6] . However, β β2-microglobulin is widely expressed in the brain, and its complementation outside the vomeronasal organ will be required to directly link this phenotype to an important function of β β2-microglobulin and MHC class I genes in pheromone response.
There has been a great deal of interest over the years regarding the influence of MHC type on mate selection and other social behaviors. Yamazaki et al. [17] demonstrated that mice prefer mates with a different MHC haplotype. It has been suggested that MHC haplotype identity may be recognized by way of 'odortypes' or putative pheromones in mouse urine [18] . Although it is attractive to suggest a link between MHC class Ib expression in the vomeronasal organ and MHC haplotype preference, behavioral analysis of MHC class Ib knock-out mice will be necessary to address this issue.
Expression of MHC class Ib molecules in the vomeronasal organ stimulates many titillating speculations as to their function in the vomeronasal system, some of which have been raised here. There is reason to believe that this unexpected discovery will ultimately offer a novel perspective on how complex innate behaviors are generated in mammals. At a more basic level, it should reveal more about how vomeronasal sensory neurons detect and transform chemical cues into electrical responses.
A few genes similar to mouse V1Rs appear to exist in the human genome, one of which is expressed in the olfactory mucosa [19] . Even though humans lack a functional vomeronasal organ, there is evidence that the phenomenon of ovarian synchrony is mediated by pheromones [20] , most likely via the main olfactory system. Yet the influence of pheromones might not be limited to neuroendocrine responses and the future will tell whether MHC molecules and vomeronasal-like receptors play a role in our most primal behaviors.
